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Director : 
OFFICE OF THE DIRECTOR 


Depa ent of Industry § Development 
YELLOWKNIFE 


North West Territories 


Re: Greenhouses in the Arctic 
RE wi wcnbuses ine the Arctic: 


I refer to our discussion of greenhouses and to your request that 

I forward to your office an outline of the proposal of using sur- 
plus heat from power plants to heat a greenhouse capable of supply- 
ing a basic line of fresh vegetables for small isolated northern 
communities. 


The proposal is based on the following criteria; Settlements with 
no airstrip cr regularly scheduled flights; Settlements where cost 
of air freight is higher than normal even if hauled by charter 

flight; Settlements with a total population not exceeding two hun- 
dred people. (The last can be considered as an arbitrary figure). 


a - a ib saa: as 222 
SPN RIES cena Gai B 2 = SS SSS SSS soa SSeS SS eas eee eee SS 2 ee ee 


In the Baffin Region we have two communities that meet all of the 
above criteria, these are Grise Fiord and Port Burwell. One other 
community, Lake Harbour fails in one aspect, the population is 
Slightly higher than 200. As Grise Fiord is our most northerly 
point and Port Burwell our most southerly point; we have a good 


argument in “avour of establishment of two greenhouses in this 
Region. 


The followirg data has been gathered by our staff at Regional Head- 
quarters anc can be considered as basic groundwork. Success of a 


FFB t5 1980 

No: * ; oe 
as te 

O7 Ke ern Cenc) + BK \ourt& ; 


OR ENE A RN Nk eg ye ee ee A A RRS 5 Pe map pr pete men 9 = 


POLARPAM 
.Y 


or 
<i 
pul 
3) 
1 


PAM 
9425 


Seite WS 
> 


rs 
pees 


be 


BOREAL INSTITUT 
LIBRARY 


Director - 2 - 6th December 1972 


project of this nature is dependent on research at the field 
and at higher levels. In this instance we see the possible in- 
volvement of the National Research Council and the Sylvania 
Corporation. 


Requirements: 


Is Suitable: building ©- »30 feet by 48 feet. 


2% SudtaplenSonl SentLlocal or imported + sterilized and 
fertilized. 


NaccMeoupply i votorage Tank or other. 
Cie Rte NAcCULal@SsUl andsartiticial. 
Heat + Waste heat from power plants, 


nn FW 


Planters @.= Woodenror galvanized half culvert. 


(1). Building: 


Tiembud [diucshoulds pDesOL Stvong Construction, -requiring only 
Stcewal le cudwalleanastattenus. lhe floor ushouldvbesoravelsasathis 
will help to keep the humidity.at the required level. 


The side and endwalls can be of plywood sheathing or metal, ply- 
wood may prove to be most suitable as the metal siding is a 
e1reatermconcuctoveor cold and can also be considered: as a reflect- 
or of heat. It is assumed that whether plywood or metal siding 

Is used that the side and end walls will be insulated. 


The roof of the greenhouse can be of, (a) ordinary glass, (b) 
plexiglass (C)Mitbrneglass, .orT(d)i plasticefilmoe Probably ythe 
most suitable would be fibreglass panels but these are expensive 
and related labour costs for installation would be high, due 
mainly to the required precision spacing of the supporting roof 


members. 


Second preferance would be plastic film as this material is rel- 
atively inexpensive and simple to install. Double thickness (two) 
layers may be necessary in areas of strong winds, This material 
should be installed during a calm period and never when the 
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wind speed is in excess of five miles per hour. 


A storm porch should be part of the greenhouse although this 
is not shown on the attached diagrams. 


G2 ae tTSoni: 


Suitable soil for a project of this type is not always available 
locally. Where a local supply of soil is available, samples 
should be taken and sent to a laboratory for analysis and testing 
for fertilizer requirements. 


As the production rate in a greenhouse is dependent on the quality 
of the growing medium(soil), care should be taken in the initial 
StacespcOmensuremtchateproper so. ls aswobtaaned .6 Soll” especially 
if imported should be sterilized to eliminate weeds and insects. 


(2 ae Naten: 


Water, heated by the power units would be the preferred method 

of heating the greenhouse. Therefore, an adequate storage tank 
would be required as an integral part of the system within the 
Dowenmnouse wescesattachneaadiagnramna Nowgles*Capacity of this par- 
ticular tank can easily be established by the engineers responsible 
EO CmCMC™ DOW eSY SiLem. 


In addition a tank of not less than 250 gallons in capacity should 
be installed in the greenhouse to provide water for the plants 
through a water distribution system as shown in the attached floor 
plan layout (Diagram No. 2). This tank should be of the open top 
variety to assist in maintaining the required level of humidity. 
Provision should be made for a heating system that will maintain 
this water supply for the plants at a temperature of 65-70° degrees 
fahrenheit (room temperature). 


(4.) Light: 
Natural light will be the main source being diffused by the (if 
ee 4 
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Digitized by the Internet Archive 
in 2022 with funding from 
University of Alberta Library 


https://archive.org/details/greenhousesinarcOOhain 
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approved) plastic film. Supplementary artificial light will also 
be required and the following, based on a requirement of twelve 
hours minimum for average growth rate should be considered. 


The effect of light, whether natural or artificial on plant 
growth must be recognized. In support of this statement I 
would refer you to the publication "Scientific American" issue 
on "Light", dated September, 1968. <A brief extract showing the 
effecetecrmlignt ongplantucrowth,is attached, =(attacnment Nowe). 
I would ask that you particularly note the caption on the att- 
ached photo copy that reads, ...'tLong Light Periods markedly 
influence the growth of Douglas fir. When exposed to short 
days, or days and nights of equal length, the tree will remain dor- 
mant (left). Excitation by additional light produces continuous 
growth. One tree (centre) received an hour of dim illumination 
during its twelve hour night; the other (right) had its twelve 
hour day extended by eight hours of dim light..." 


foiemo aiplosOmetiicuct tCCL@OrmiigRhtlonutne, STOWtNBOL tne Doug Las 
Eile SeDLODADLYeanecx treme examples iOWCVer. Sililar etrect wai4a 
be seen on all plant growth but will probably not show so marked 
a ditiLerence as an the» case ofthe Douglas? fir. 


As a supplementary artificial light source consideration should 
Be given to the use of Sylvania Wide Spectrum Gro Lux flourescent 
lamps. These lamps have proven successful in an experimental 
sunless greenhouse operated as part of the Sylvania Corporation's 
research program, see attached advertisement (attachment No. 4) 


Another artificial light source that may be used would be Mer- 
cury Vapour Lamps. These lamps must be used in conjunction with 
ordinary incandescent lamps in order to give the necessary mix 
of red and blue light. This system is probably less efficient 
and certainly more expensive than the Wide Spectrum Gro Lux 
Lamps mentioned earlier. 
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There are a number of ways in which Planters may be constructed 
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for this exercise we will consider only two; the wooden trough 
type and the half round galvanized culvert. 

(a) The wooden planter with hardware cloth and wooden slat 
bottom is useful in that it provides good drainage in the event 


of over watering and retained moisture in the wood helps to main- 
tain the required level of humidity inside the greenhouse. 


(b) Galvanized half culvert, should be a minimum of three feet 

Mimciane tomes tie NOri1zontal halt™sections “should be of ‘the "bolt 

together" type. Use of culvert material can give added strength 

Lo thesstructure and installation labour costs would be less than 
for the wooden trough installation. 


Wsemormt he galvanized culvert calls fora ‘bed’ of “sand™and “gravel 
to a depth of six inches and a row of evenly spaced holes along 
the bottom of the trough to facilitate drainage. 


Caremil Watering is necessary with this type of planter to avoid 
over saturation of%growing medium. 


(Ome tieat: 


DicmuccHOLeWastc icat irom the power units, efficiently trans- 
ferred to the greenhouse would be the controlling factor deter- 
Minne ciesVviability or Non-viability of a project of this nature. 


There is at present the technology and equipment available to re- 
cover the waste heat from the power units in the settlements to 
efficiently heat the proposed greenhouses. It is estimated that 
a 60 KW unit would easily provide enough heat for a greenhouse 
measuring 30 feet by 48 feet or approximately 15,000 cubic feet. 


Waste heat from the power units is presently being vented off 

into the atmosphere, (1) through the exhaust system and (2) through 
the radiator and building vent system. (see diagrams No.'s 1 & 

5 which are attached) 


In discussion with personnel from Northern Canada Power Commission 
it was decided that recovery of heat from the exhaust system would 
be; greatest quantity; most efficient; most practical and, most 


expensive. 


Recovery of waste heat from the exhaust systems is not a new acleds 
this principle has been usexin a trouble free manner on all Dewline 
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sites since the days of their construction. We propose to use 
this established method which requires a dual exhaust system 
fitted on one side with a "Wet Silencer" and heat flow controlled 
by water temperature through a butterfly valve system. See att- 
ached diagram, not drawn to scale, for details. 


It is in your interest to know that on all Dewline sites now 
owned by the N.W.T. Government that these dual exhaust systems 
complete with "Wet Silencers", are still on site in their original 
installations. It may be possible to recover two of these units 
from the site at Rowley Island for use in this proposed project. 


wy Production: 


The estimated production capability from a greenhouse such as 
this projectycalls jfor, j(see scale;drawn «floor plan; attached) 
should approach the level of requirement for a settlement of up 
to 200 in population. The following estimated production figures 
from one crop per year are based on average production from good 
quality plants that are well fertilized, watered correctly, and 


generally well looked after. Vee 
Lyi tea 
babes Jere 4G Potatoes det5.010° bn peee lf het ae 
zece 4 Tomatoes 1,300 1b. outs 
aw LE Onions 5 ebb ms 
Dy oo le Carrots 2.00 gisby. aa 


The above plus a fair supply of radishes, lettuce and cucumbers 
can well be produced. From the evidence we have on hand two 
crops per year could well be produced. Surveys of the local 
grocery stores indicate that potatoes, tomatoes, onions and 
carrots are the vegetables most preferred by the Inuit. 


Although the main purpose of this proposal is to provide isolated 
communities with a supply of fresh vegetables at a reasonable 
cost, the potential for research must not be ignored. To this 
end, I would suggést that contact be made with the National 
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Research Council of Canada, and the Sylvania Corporation Re- 
search Facility in the U. S.A. to obtain any available data 

that they may have and which may prove valuable to a project 

of this nature. It may also be possible to interest both of 
these institutions to participate in this proposed experimental 
project. With further research I am sure that other benefits can 


accrue from the use of waste heat from the many power units in 
the NiWeal. 


General: 


A problem that may be encountered would be that of proper manage- 
MeltmOormtnesprodauction facility. <A person qualified in this 
field who has the capability to act as a project manager and at 
the same time train a local person to take over the project 
after two crops have been grown and harvested will be required. 


Distribution of products can be handled by the project manager 
who could sell to individuals or utilize existing retail 
Pa GilehGLes . 


This proposal if accepted and implemented, could be a source of 
information to communities wishing to establish their own green- 
house facilities and also, could well be implemented on a much 
preater scale if included in the planning as part of the basic 
facilities in any new mining operations such as Strathcona 


Sound and Mary River. 


Today, with all emphasis being placed on pollution control, it 
would be pleasant indeed, if this utilitarian project could 
fill the dual role of benefit to a community and at the same 
time contribute to the reduction of pollution in a given area. 
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If this project, after further research is implemented, and the 
chosen focation 1s Grise Fiord, I am sure that publicity for 
such an operation North of the 76th parallel would be tremendous. 
(Fresh vegetables and pollution control all in one small 
package). 


In closing I would like to extend my thanks to the following 
Ponteribucors fore their patience, support and assistance in putting 
Patceprupocaleonepaper:s Mr. Ss Simesand Mr. W. Patterson ‘of 
Northern Canada Power Commission;~* Mr. D. Patterson, Regional 
Tourism Officer, and Mr. E. Martin, Area Game Officer for 
Broughton Island. 


Please consider this proposal as a combined operation from 
Industry and Development and Northern Canada Power Commission. 
Your comments would be appreciated. 


Regional Superintendent 
Industry §& Development, 
for Regional Director 
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DIAGRAM NO. 1 
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Doctors search for the answer to ever- 
lasting life. Scientists search for the answer 
to how life began. Man’s basic instinct is to 
strive for perfection. 

At Sylvania it’s no different. Our search is 
for a perfect light. A light that will last 
forever and give off the exact natural light of 
the sun. Sounds like an impossible task? 
Well, to tell you the truth, it is. 

To begin with, man can’t reproduce the 
exact conditions of the sun. And even if he 
could, the intensity of heat which such a 
light would give off, would be 6.000 degrees 
centigrade. 

Knowing this, we could be satisfied wiih 
what we have, and not go any further. But 
we aren’t. The basic instincts of our engineers 
drive them on a never-ending search for per- 
fection. As a result, here are some of the 
products we’ve developed in trying to emu- 
late that giant white fireball in the sky. 

We have an experimental sunless green- 
house at the Sylvania Lighiing Center in 
Danvers, Mass., where we’ve actually grown 
tomatoes, potatoes, and exotic flowers with- 
out the light of the sun. Their only source of 
light has been from our Wide Spectrum 
Gro-Lux® fluorescent lamps. 

Gro-Lux lamps are made with a special 
combination of rare earth phosphors, and 
give plants all the light they need to grow 
on: two different wave length bands otf 
energy in the red and blue regions. This 
allows them to go through the action spec- 
trum of chlorophyll synthesis and photosyn- 
thesis. With Gro-Lux lamps it’s easy to grow 
seasonal foods like tomatoes and pineapples 
out of season in a simple basement set-up. 

Our experiments have worked out so well 
that Gro-Lux lamps are being used in cabins 
of simulated spacecraft to grow vegetabies 
for astronauts. And at a later time there wilt 
be plans to use Gro-Lux lamps on actual lonz- 
distance manned spacecraft. Up in the sky 
or down on earth, there’s no limit to the help 
Gro-Lux lamps will be in the future. Espe- 
cially when we're faced with feeding the ex- 
ploding population. 

In searching for the unattainable in our 
electroluminescence lab, we found anoiher 
new method of generating light. Panelescent 
lamps. There’s no gas, no glass, no bulbs, no 
tubes. Panelescent lamps are two dimen- 
sional lamps that work similarly to the lum- 
inescence we see in fluorescent lamps: the 
light is produced by exciting a phosphor. 

Panelescent lamps can be made into prac- 
tically any shape from a tiny curlycue to a 
monolithic structure. They can take any size 
from 1/16” to 2 ft. x 8 ft. This provides an 
endless list of possibilities. Ceilings can be 
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lit and thinned-down to about an inch be- 
cause you don’t need yards and yards of 
bulky cables. Light can be built into walls, 
doors, stairs, domes, or any other parts of a 
building. Because of its flexibility, it can be 
woven into draperies and built into furni- 
ture. There’s even the possibility that elec- 
troluminescent screens could perform the 
function of cathode-ray tubes. If so, we may 
see the day when a color TV set will be thin 
enough to be hung on a wall like an oil 
painting. 

But so much for the future. Here’s more 
of what we’ve done lately. We’ve developed 
one of the whitest, brightest, most natural 
looking lamps in the lighting industry... the 


Metalarc lamp. It’s the closest have to go. Maybe nothing we’ve 
anyone has ever come to dupli- Sb 7) TAN iA made so far can replace the sun. : 


cating natural sunlight. We GENERA TELEPHO 


found that combining mercury with sodium 
oxide and scandium oxide could achieve the 
same characteristics of the sun in terms of 
color temperature. Mercury being heavy in 
the blue and the green, and the oxides being 
heavy in the red, orange, and yellow. 

From this we got our Metalarc white light 
which is being used wherever the sun can’t 
be. From stadiums for night sporting events 
to underground passages for men at work. 

But even though our Metalarc is the best 
light under the sun for turning night into 
day, we’re not satisfied. We still go on our 
endless search climbing the infinite ladder of 
perfection. 

The closer we get to the top, the further we 
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